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m m « 

[0001] ^mu, $ifc<Dfe&&m&£it?>jjm\z.M1rz 0 

[0002] fetf*«jk^-e<D^stt^ r ^< N ^mm^^^^t^hmmsht^xm @ ^-c^ 
[0003] zxibfDTzt—xhttffi*. ^n^n^MT^^mxr^^hm^mm^nx 

«2tircfc^ ^#:<D2*f2|s:^^ttPBW^V^^#x.^§^^ ^*^^Jl50kD^ 

[0004] #fF^Tj|fcl:B^M^02/33072-^ 
#W»2 : S^M^02/33073-^- 

##f^Cftfcl : Elliott Sh^. J.Biol.Chem., 1996^. Vol.271(40). p.24691-24697 
[0005] &ftWfe^<D£5t£lfcmz&&X&£tltdb<D^hr), *<D g I&f2£t#:c0?£t££*f 
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[0006] {S^MMrCf*. *f*W^f*Diabody^sc(Fv)2-e^. #^*fc£^60kD£^£\B*T£ 

[0007] ^mm^hu, wzvuxmfc&M%-nw^. m^AB^n^m^m^m^^x^ 

hMpl^^:^fet#:-efe§VB22B sc(Fv)2^#L/c 0 *j"Ha£L/T\ ^LthMpl^L#: 
Diabody^Ja^^^— Srfflf^U COS7>NBJJ&£:JBl ^T-^(7)j§^_h?f £S9VB22B 
Diabody£r$t#US:„ ^tL^tL»^i#:(DTPOilT^^h^ttSrMbfc^^-5, — * 

[0008] o*«9^M«, *nI^^Sr^3S^5^^IIU J^Jt^ftJfciS, 
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[8] ^zf^y>#—(Dn^i5T^ym^&%^tfrw$(.tirZ)^ [7] ^weiSc©^ 
[9] m™^nfr^tm<7)jjmz.£v, ^m^m^ntcm^ 

(b) ^DNA^£i>-<^— ^ff*r5X©, 

(c) m^¥-&m±mmz.mA-rz>rM. 
(a) s^?t^0^^j§*-rsx@ 

[11] DNA#\ 2o(Dm^BT^fJ^. 2o(Dg^BT^fJ^. SoW^^KU^- 
^=3— KLTV^^^mti-5 N [10] ^|B*(7)$gig^ N 

ci2] dna^s, mmn^m^ ^y^-Ky^#-, mmn^m^, 
-rs, [ii] Kmm&m^jrm, Km-r% 0 

[ooo9] [Hi]tehMpi^L#:(H^*Dj;u^L^)(Z)T^y^ia^j^i-Ei-efe^ 0 m^\^\Jt 

VB140 (H§|) (DT^y^ia^J^ia^lJ#-^-: 19, VB45B (HgO <DT^/^ia^ia^lJ# 
^-:20, VB22B(H^)<Z)T^y^ia?lJ^ia^lJ#^-:21, VB16(H®)<Z)T5y^ia^lJ^ 
ia^lj#^-: 22, TA136 (H§|) <DT^^ia^ia^J#^-: 23K^kir 0 ^/cVB140 (L 
m.) OT5y^@a^lJSf@a^lJ#^-: 24, VB45B (LiO (DT5y^@a^lJSf@a^lJ#^-: 25, 

vb22b ago (DT^y^ia^j^ia?ij#^- : 26, vbi6 ago <DT^/^ia^ia^j#^- 

: 27, TA136(LfO CDT^/m^l&M$m^- : 28 ^-T 0 

[02]— ^fei:#:sc(Fv)2©^Mj!g@^i-E|-efcs 0 

[g|3]BaF3-human Mpl^-ffl V ^7cVB22B^L#:(DT^^^b?£-ttf¥#(D^^:^^i-^ 
[g|4]BaF3-monkey Mpl^ V ^cVB22B^ ! L#:(DT^^h^'|4fP'ffficO|g^:^-r^7 
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[g|5]BaF3-human Mpl^ffl V ^/cVB16^ , L#:(DT=f ^^MgttfW©|g^:^-r^^ 
[g|6]BaF3-human MplSrffi V >>tcVBU(ttfc<DT^~Xbffi&fMR<Dlt£&&^'Ty' ! 7 
[g|7]BaF3-human Mpl^ffl V ^fZ\m45Bffifo<DT^~Xhffi&fWR<Dffi&&^iry : 7 
[g|8]BaF3-human Mpl^ffl V ^cTAiae^L^^T^^^h^ttSW^Ig^^-r^^ 

[ooio] 2oj^_h(Dm^BT««^, 2oj^_h(Z)«BT«^y>'^--e^ 

[ooii] ^mtfv^y^b^xu, m?u$. m^mmnmM^tmm^ 

-f^MMir^^M^f^^^Thi^ (bispecific antibody) -CfcoTfoiV \ 

[0012] »ii^t^teiw^i^tf#y^fKoMfi<j^i:LTit, 
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sc(Fv)2^^[f htl&o sc(Fv)2». 2o©II Rr^fti^&.tJ?2oCDig§| vSg£ffl&&V 
mXffi&VX—^mtfV^y-^l^fcm^X&Z) (Hudson et aU J Immunol. 
Methods 1999;231 : 177-189) 0 
[0013] sc(Fv)2tf>*&£\ ^£frl%2-^<DMMPimnJ& (VH) i2o©^lBllS« (VL) 

[vh] [vl] [vh] y>#— [vl] 
[vl] y>-^7— [vh] y>-^7— [vh] v>tr— [vl] 
[vh] yy*- [vl] yy*- [vl] yv#— [vh] 
[vh] v^jj— [vh] y^#— [vl] y^#— [VL] 
[vl] [vl] y [vh] y^— [VH] 
[vl] Tsjj— [vh] yi/jj— [vl] y^— [VH] 

^DSBHfc^vv-as, [vH]yv^— [vL]yv^7— [vH]yv^7— [vl]© 

Baesr^r-r5sc(Fv)2-^fe5o 
[0014] m^Bi^fa^x^^ BT^ia^oT^y^sa^jtt. ggi, #Joii;/xft 

^wM^^^-tum, -n^xm^xh^^, m^v^^^umv 
x%^\ ^mMm^^t^Ht^nxv^xh^w 

<D&mfe. ^mm<D^m^^^&mt$^fcm^n<>xh^^ r^/mm 
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[0015] Wktftftft. (reshaped) thtftfcbhff^tl, £*LfcJ\ t r-J^cDBf ?L»^ 

f^^f^V^^^rL^fDtlMtt^SfB^CCDR; complementarity determining region) 

t^Je>tbTV^(gJC'J+l#fl : m^^M#-^EP 125023^£#, WO 96/02576 

#M)o 

[0016] JrfW^Ji, ^^^^(DCDR^fcHftflCtf)^— i*!7— ^fg^ (framework region; 

— .A 17— ^gi$(DT5;/@^g^:L-ObJ;WSato, K.et al., Cancer Res. (1993) 53, 
85 1-856) o 

[0017] ^-^mi^RxfuHtm^cmma^ nbm^^mm^n, m^nrnx 

tt,Cyl,C72,Cy3,Cy4^ LftmC k . C X &t$.mir&^bl)>X^Z> 0 titl, 
[0018] ^*3 N =3r^^L#:^tH^f*^f«b/cmt-, £^CT^«£(m«\ FR)^S 
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Kohler, G. and Milstein, C, Methods Enzymol. (1981) 73:3-46) ^iC^^Xfty^b 

Steffi V ^XtfCfoCD ^fJt^(Vfjti$)®cDNA^J$U #^>^ccDNAOie^J^^n 

[0019] X, th^L#:(D^#^^JtS<^n^tLTV>5o thy^/N^in vitroT:lS{^L 

, ^^y^^^^thS5fe»^^^fg^i-§^^n-^|HJJ^^^$^:, 
tt^i-§0fMOth^L#:^#§-^^§ (#^1-59878^##M) 0 £^ 

#LTt3j;v>(ai^#wmii^r?5#-^wo 94/25585 wo 93/12227 

, WO92/03918 , WO 94/02602 ^-&1&&M) o 

[0020] «§k tr*5v vr, Mil rT BT^jt^^i-§y^-te, *f5^X 

Protein Engineering, 9(3), 299-305, 1996t3lM^$tb5y ) -SrfflV^^aS-C^S 

o 

[0021] -<^Ky^-©4t$tt#^ps^^-r, @K)i^ctsif^atMt§^ 

^^Bjfg-efe5^ s is^, i— loor^yii, 0*iXi25— 3or^y^, #t^*b<f± 

12— 18T5.SWi(Mx.&, 15T5.7M)X&% 0 

[0022] -<^Ky^— (DT^y^sa^ij^LTtt. siT<D£5temm&mfz>z.k& 

Ser 

GlySer 
Gly • Gly • Ser 
Ser • Gly • Gly 
Gly • Gly • Gly ■ Ser 
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Ser • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly 'Gly Gly 'Gly Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

[0023] ^mt^mv^— at^mmm) ^^(Dmm^mmm^^tix^ ^&%m 

f^J?U3\ N-tKn^^^v'W^K(NHS)> ? ^v^W^v ? /^'<^— MDSSh tf 

^ {^/V7fr^-yz/^^y/v)^^<v—y (bs 3 ) . v^j-tf;* (^^^y^v^/vynW 
— H (dsp), v'f tt^ (^;p*^^^Wv^ypt^- V) (DTSSP) , ^ 
^y=i— ;V\f^{^lyly4^^^^^—V) (EGS), rc^-w^U=i— 
^VW^/l^^^— W (J^/M^-EGS), v^i/W^vvWS^B^tDST) , 
^;VT^^-yy^yMW^WM. (^7^^-DST) , [2- (^^v^W^K^-^r^/V^ 
^■/U^T^-iy) ^=?-/V~]^/V7£Z/ (BSOCOES) , If ^ [2- {Ts/Vtr&s^S W^K^^V^/V 
sj^/l^^rV) (^/V/K-BSOCOES) ftif-CfctK ^fb^(D^^J« 

[0024] ^^^wjs, j^t» (a) - (d) icmm^TM^^^m^m^m^ir^ 

o 

(a) 2i£k±<D$iti:mm ^T»ti^ 2o^±©fei#:6i Rj ^Jt^ 

(b) ^DNA^t^^— SrfWrsx©. 

(c) fjp<^— 5rte«t;i*>A1-5X@. 

(d) ^t^NBJ&£r*&4l*r5X© 
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[0025] |^^^§2o(DVH^2o(DVL(Z)jlI^»#^K^^-f , ^(Dj^&JlEJ^-C^^k 

[vh] y [vl] yy#— [vh] yy#— [vl] 
[vl] Tsti— [vh] [vh] [vl] 
[vh] [vl] y^ti— [vl] [vh] 
[vh] [vh] y>-^7— [vl] v^%>— [vl] 
[vl] yy*- [vl] yy*- [vh] y [vh] 
[vl] T^ti— [vh] y [vl] y^— [vh] 

^*5v [vh] y [vl] y^#— [vh] y^#— [vl] (Dgag^w^L- 

v\> 

[0026] m§l>«fji«xf«§l BT^fj«©T^y^ia^Jtt. em, #tt^/xii 

[0027] ^^^tr^Tte&Vv-c, JifEDNASr^-tr^*— ^tSt5o 

£lyCfci\ mji. ^M^^ir-T5^^«, -<^-^l§M(f^x. 
«\ JM109, DH5a. HB10K XLlBlue) ^^-C^cM^ifilil^^^Cmli^i-S/cfe^, 

(f?!jx.«\ ^Ay^^(D»j(T^tvy^^h^^yy-, 

^— (Df^(Ji:LT», M13^^<^— „ pUC^^^— „ pBR322, pBluescript, 
pCR-Script^/^apff ibtLSo cDNA(Di^^n— iaWttiLSr g 

_h|E^<^^— <Dftfe 0»Rfi£, pGEM-T. pDIRECT, pT7%:¥&m? bfrl& 0 
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[0028] *&m<D'<?fr—kL,Xtt:, ¥fK, ^mx&& 0 XUX 

5&ii?fi#t§^#of5/^^ ^^^JM109, DH5a. HB101, XLl-Blue&W^M 

kuzm&iz.33\^xfe, ±mwx?j}m£<mm>x^&£?f£-7vi^—¥—^ wx.\*. 

lacZ^n^E— (Ward^>, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427), araB7°n^e—^— (Better^, Science (1988) 240, 1041-1043 ), ^k.\X 
T7^°a^e— t£¥%m^X\^Z.b-h^n$XX-foZ> 0 ^(DXyfS:^??— £l/T}3\ _b 
ffB-<^^— (Z)ffi^pGEX-5X-l(^T/Wv^T|±^), TQIAexpress systemj (^rT-^V 
%t§0, pEGFP, fe«pET(^(D^. #^fctT7 RNA^y^y— if SrHSSILTV ^ 
BL21^W^bV ^if^^ff 

[0029] 3^ -<^— ^y^^K^^^c^<D^^-/v@a^ij^^^xv^-c^j;v^ 

SiifK pelBv^^/Vga^lJ (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379) Sr^ffi-f" 

[0030] MiK^I-i »w©-<^^-^b-c«, ?L«]^S*©^Ja-<^ 

— pcDNA3 (-fVtfhn^Vtt^) ^ N pEGF-BOS (Nucleic Acids. Res. 1990, 
18(17),p5322). pEF N pCDM8) N S Jfe^g^W— (0lRfi£r 

Bac-to-BAC baculovairus expression systemj BRLt±M) >. pBacPAK8) , W$) 

teMCD^^^??— ({^JxJ^pMHl, pMH2) , (f?!j;i 
Ji\ pHSV, pMV. pAdexLcw) „ Uhn^7^;V^M<D^M^^— (f^JxJi. pZIPneo) 
, (^!jx.tt\ Tpichia Expression KitJ (^t^n^rV^tSg), 

pNVIK SP-Q01). ^MW&MCDmU^??— (f?!l^L«\ pPL608, pKTH50) tf^f 

[0031] CHOM^ COS«, NIH3T3«#Oib^«-CO|§JS£- @ W^b/c^^^tt 

Mulligan^, Nature (1979) 277, 108) , MMTV-LTR^°n^e— N EF1 a ^ 

— (Mizushima^, Nucleic Acids Res. (1990) 18, 5322) . CMV^n^e— j££ 



WO 2005/056798 



11 



PCT/JP2004/0 18493 



§^t^?^LV\ ^LT». Mx.&. pMAM. pDR2. 

pBK-RSV. pBK-CMV. pOPRSV. pOP13&^2pff fetbSo 
[0032] ££>^ M^^^^Ji^ ^o. «rt-C(Ditf^(D=it 0 -#C(Diii|iS^ 

^^Sr^T-rs^^— (^Jxifi. pCHOl^if ) ^AL, ^hB^Hr— h(MTX) l£j;?> 
SV40 T^M^?ai-§jtf^^-^'fe#:_h^#oCOS^^^ffiV>TSV40(D^Sa 

^^7^— £LT. T^jyV^i/Fh^X?^— if (APH)itfH^-, 
^vV^— if (TK) iltfS^-. ±li0^i^^^T^^^^y^^/Vb9^^^ 
=7— if (Ecogpt) itfc^-. v^K^^M^* (dhfr) a^^-^^-a-^r £tf3-e£5 0 
[0033] ^fte^v ^ fct&v ^\ s^^-^^M^A-TSo tf5>gA£ 

V^5^^S BTte-efeSo ^Jfcfcf, *^0J](7)2O^_h(7)^L#:m^BT^ 

^^•KMja®7t46(D0^^^, in vitro^Unn vivo (DM^k^k^foZo in vitroOH 

[0034] J^BJfeftffl-T3^. t^fe *ft*HJ&£r}f ^fcffl v ^ 

5r^^3-C^5 0 tb^BfeLTte. nf?Lig«. fl&Ri^ CHO(j. Exp. Med. (1995) 
108, 945). COS. 3T3. ^xp-y, BHK(baby hamster kidney). HeLa. Vero. jfSfdfe 
ig^BJIft. ^^\^T7Vfry^^/V$$WMM(Nsl\e, et al., Nature (1981) 291, 
358-340). fc^l^M; f?!jx.«\ Sf9. Sf21. Tn5^^q^TV^ c *^Pj!^*3 
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V^Tte, CHO-DG44, CHO-DXB11, COS7^0J5^, BHKflWjSfcfflV>t>*l^ 0 WiWM 

jfefc^w-c, ^ansm&B wttst^t ii#i-cHoii^w* u \ ^« 

[0035] ftt^Bfeb-Cte, #J;i}^ ^3^T^- • &^?3 A (Nicotiana tabacum) S ^0J5^ 

tf (Saccharomyces cerevisiae) N l^^y^P^iZ^'^^-^CSaccharomyces pombe) N 
^tf^ T^^/V^/V;* (Aspergillus) f?!j^.«\ T^^/V^/^ • ( 

Aspergillus niger) fi>%tthfrlX\/^& 0 

fgiW(E. coli) N fflz.^ JM109. DH5 a N HBlOl^^^ff Wftil. 1fcM-W&%a 

[0036] ^mz&\^xm^^x±mm±mfi&&mmirz> 0 nmt-rmnAK^mmm 
iz.m^j?z-tti>x^& 0 mx-H, mmm^m^mtvx, mx.&. dmem, mem, 

RPMI1640, lMDM&&miTZ)Z_bfrX^& 0 -?r<D|£K FBS N 4^J3^lfiL?f (FCS) ^(Djfc 
fe3<D#W:£U/\ mmfe. 1^30— 40°C-e^J15— 200H#rffl ; ffV\ ^nt^c-c 
[0037] — in vivoX^V^^-^m^^r^tVXn, MX-ft. Wh^O^mir^m^ 

z>rffi±itfc, z-tih&mm, mm&&^ir% 0 
[0038] mm%®imirz>m&, mfimmm, m^m^m±^h^ 0 mwmmmt\,x 

^r=3r\ t^v\ <>v^fflV^^/^-Ci:3(Vicki Glaser, SPECTRUM 

Biotechnology Applications, 1993) 0 ff?LSSb^^fflV^^^, h^^v^— 
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[0039] Mx.tt, Bftj£-T3DNA£\ ^ £ 77 WVcDj^fU'f ^^@^^te$^*°y 
WEbert, K.M. et al., Bio/Technology (1994) 12, 699-702) o 

[0040] iitLT^ m«#^^v^^7*#s 0 ^ 3 ^v^^ g #j 

(D^^ff^i — K-r^DNA^Ab^^^r^PW/^^^^^iS^^W-^t- 
J;«9, ^<D^-Y=i(D^^^g W<^^rL^^r#5^^^ s *C^5(Susumu, M. et al., Nature 
(1985) 315, 592-594) 0 

[0041] tshiz., mm^m-r^m^. m^^^^m\^^.t^x^^ 0 z^&m^m 

£\ n#}t~tZ>$iVf^— Ki-^DNA^ft^Jiffl-<^— , 0tRtfpMON 530^Jf 
At, ^L<D^<^^ — ^rT^V^^^-^yr^^v^J/^^T-i/m^/^. (Agrobacterium tumefaciens 

A (Nicotiana tabacum) ^/^^^^^jffM^fetf^^^^^-e^ ( 

Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 131-138) 0 

[0042] ztiKxy&tbtitdfcmx. m^mm\H&fcnm^ (mm^ti ^mmu mm 
mom, mmmm, mm, ^Mttm, sDs-^vr^v^T^^/^mu^.m, 

bi)>X^Z> 0 

[0043] ^nvb^77>f- irLTte. ^x.tf77^T^-^n^b^77^-, ^v^^n 
n-^h^^T 7 ^— (Strategies for Protein Purification and 
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Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al., Cold 
Spring Harbor Laboratory Press, 1996) 0 ^.tlh^n-^h^y^—^ ^^nvh 
^77/f- 4 #|;tfiHPLC N FPLC^CD^I^n^h^^— ^V^T ; fT5-t^-eir§ 

^G777>^«ff f?[Jx.«\ 7°P7^^A^J^fc777>^LT, Hyper D, 

POROS, Sepharose F. F. (Pharmacia)^ TJ^f hfl& 0 

[0044] ^*d\ m^mmmxnmmwmm^^^mmmmm^m^^tKx 

[0045] te:*5V ^Xii5S$^^L#;»^tt«, M^tt, ;fttl»*7£tt. 

;h/kv^ £HJ§ft. ^W^JC, DNA N RNA^^MWSI^/X^WW^^ 

[0046] T=?~:*M£tt£}3\ ^^>fe^O^JK^*ii^^^«-^^«tt)^ M^rt^^ 

#J«li£l7Ck£, if ^fb^tt, Ife^tt, l^^f^tt, 

[0047] ^Pj]^*5V^-C^Li|C»#^RB^tL-r. ^®J;5^IlC-e^J;v\ ^©f^LT 

«7 g^f*. SfctfllU MHCirLDlU ^HWftDK, Jfe^Sr^ff 5r£tf*-c#5 0 

[0048] ^flc<DM£LTJ2, m«\ MH^-g^^r^y— , IMb^-f^W^r^ 
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^I^EU, #!IxJ^ Cooke BA., King RJB., van der Molen HJ. ed. New 
Comprehesive Biochemistry V0I.I8B "Hormones and their Actions Part II"pp.l-46 
(1988) Elsevier Science Publishers BV., New York, USA, Patthy L. (1990) Cell, 61: 
13-14.. Ullrich A., et al. (1990) Cell, 61: 203-212., Massagul J. (1992) Cell, 69: 
1067-1070., Miyajima A., et al. (1992) Annu. Rev. Immunol., 10: 295-331., Taga T. 
and Kishimoto T. (1992) FASEB J., 7: 3387-3396., Fantl WI., et al. (1993) Annu. 
Rev. Biochem., 62: 453-481., Smith CA., et al. (1994) Cell, 76: 959-962., Flower 
DR. (1999) Biochim. Biophys. Acta, 1422: 207-234., ^^B^-^B , j&HJfeX^BIJflB- 

/N^K^V^y— xr^f H^-/N^K:7V^j(i994) mmtt, jfo?c, p^O^^f 

[0049] ±^^m^rVJ— Km-$-Z>Mcfo&)ftg:&fcbL>X}^ Mftft. tbXte^&xx. 
yj*pfc^-v(EPO)§:^#:, fchXfi^^ffi^^n-— *U^H^(G-CSF)^ 
thX^^^hn^^V^^-^(TPO)S:^#:, trXte^^W^y^S^f*. 
thX«^^Flt-3y#VK^fr, thX^^^jfiL/J^S^JftH^- (PDGF) ^ 
^-W-, thX^^^^^^pXlFN)-^, p^m-Pf, thxn^^y 0 ^-^ 
^f*, thXte^^J^ft*/^v(GH)^^#:, thX^^-TV^— a^^xiL) 
-10^#:, thX»^?^v;*yv#if^H^(iGF)-l^f*, thXtt^^eik 
^ WffjiJ HX (LIF) S^f*, thXte^^#f£#S^aiHX (CNTF) ^flc^Sr 
f?!j^i~§^^^'C^§ (hEPOR: Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR: 
D'Andrea, AD. Et al. (1989) Cell 57, 277-285.; hG-CSFR: Fukunaga, R. et al. 
(1990) Proc. Natl. Acad. Sci. USA. 87, 8702-8706.; mG-CSFR: Fukunaga, R. et al. 
(1990) Cell 61, 341 350.; hTPOR: Vigon, I. et al. (1992) 89, 5640 5644.; mTPOR: 
Skoda, RC. Et al. (1993) 12, 2645-2653.; hlnsR: Ullrich, A. et al. (1985) Nature 
313, 756-761.; hFlt-3: Small, D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 
459-463.; hPDGFR: Gronwald, RGK. Et al. (1988) Proc. Natl. Acad. Sci. USA. 85, 
3435-3439.; hlFN a/ j3 R: Uze, G. et al. (1990) Cell 60, 225-234.^lFNovick, D. 
et al. (1994) Cell 77, 391-400.) 0 

[0050] ^m-tmmcDMmtKi^x^msir^Mxm, mm^n^Mthmtti 
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3o x, mmmih^mKm^mm^^^M^^KMn^m^mmhrn 
timtm, mmmm$im.bm-£th% 0 m^w^mtx^xn., m«\ cai9-9, 

C A 1 5-3 „ T/VSSEA- 1 (SLX) & ^ ff 5 - 1 1)>X^Z> 0 

[0051] MHCMUm, MHC class I^lJ^^MHC class Il^rCigC ^^CM'J^^b. MHC class M 

mz.l~Z, HLA-A,-B,-C,-E,-F,-G,-m^~^fV, MHC class iMm^fe, 
HLA-DR,-DQ,-DP^-^-^ft§ 0 

CDl,CD2,CD3,CD4,CD5,CD6,CD7,CD8,CD10,CDlla,CDllb,CDllc,CD13,CD14 
,CD15s,CD16,CD18,CD19,CD20,CD21,CD23,CD25,CD28,CD29,CD30,CD32,CD3 
3,CD34 ) CD35 ) CD38,CD40,CD41a,CD41b ) CD42a ) CD42b ) CD43 ) CD44,CD45,CD45 
RO,CD48,CD49a,CD49b,CD49c,CD49d,CD49e,CD49f,CD51,CD54,CD55,CD56,C 

D57,CD58,CD61,CD62E,CD62L,CD62P,CD64,CD69,CD71,CD73,CD95,CD102,C 
D106,CD122,CD126,CDwl30&^#^^§ o 

[0052] ^(D^b^iJSi-§^^fflV>^mf0^^bT«, *ift&TJV'Xte®i$&^ffc 
^S!l^RrtM-efcSRSl9^ffl-t-5^i:^-e^5 0 ^rj^.«\ *EE«^(cell free assay)© ^ 
til, »3I (cell-based assay)<D}f til, ffiM^&mU. &{fc&<Df%U&^^Z-k& 

[0053] i»lte^©^gtLTi4, SliiBCJS^^^IC. DNA. RNA<E>*|&.K.TJ</Xfc£ 

JfckKJ^ Jlft**H^ S©^0»f^#Srfflv^r^^-C^5„ ifefc, * 

>v^Jf ©y V^fb, ifi&yv^b. — *fb, «#^\ DNA, RNAcD 

[0054] !0IS^©MliLtii, M©^lM©fj^ m«\ M&VoW<DA&)X.Tf/X 
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[0055] mm^mmtvxn, ^mirumKi^c±mmm^mmmmtir^t^x 

[oo56] ^tih^mmmmmmir&Miktvxi^ mz.um£te<. m 

[0057] mx.\t. vAux^h/w—j&m^m^^n^^h^—f^y^—hv—^m, ^ 

[0058] «Ki-*5V^, T^~Xhfe&<DfflfefemM#fcteto<D%mz£yft5Zb&~*S 
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-rmmz, r^^b^^m^ut\^^wM^ mm~rz> 0 ^©t, wst-8<d 

[0059] T^^h^#'l4ifm^i-|0«^^#t^^(D^?i^J;^^i-§^^^-^fg 

f#JxJ3\ G-CSFg:^#:, mpU neu. GM-CSF^^flC, EPOg^f*. c-kit, FLT-3#£- 

S^^^-e^r§ o g:M*^?i^5«tLT^, f^^.^\ BaF3 N NFS60. 
FDCP-1, FDCP-2, CTLL-2, DA~U KT-3#^#if 3^^-e^§o 

[0060] kt, mmmKm^^x^mm^m^Mi^m^mm-r^ 

[0061] [HJfe^Jl] fehMplfei#:(D^M 
1.1 Mpl^J&BaF3|BJ|&|*<Z)#f 

TPO#;#J#mttM»^Wc#) tn , ^*Mplite^-^ia-rSBaF3^«(D 
WSl^fo/Co ^SthMpl cDNA (Palacios^, Cell 1985;41:727-734) 
(GenBank#NM_005373)^PCmcJ;(9±ifi|igU pCHOI(Hirata^>. FEBS Letter 1994; 
356:244-248)<DDHFPofifS^-|§?a£M£^|lj^U HEF-VH-gy l(Sato^, Mol 
Immunol. 1994; 31 :371-381)ONeomycinft'|4jt^^-^|i.^f5L^Ab/c^Ji i ^<^ 
— P COS2^n— ^V^U pCOS2-hMplfull^*^L-^ 0 l£/c, ^^^1fW#M^ 
J^ibffi ttjL-fcTotal RNA/^SMART RACE cDNA Amplification Kit (Clontechtt® 
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cDNA^pC O S2 (ijfAL, pC O S2-monkeyMplfull^R^L7c 0 
[0062] YP-M^t-^r^^— (20 n g)^PBS^§@^LfcBaF3£BJ§ft(lxl0 7 cells/mL) t^M^U 
Gene Pulser ^^yMwfrlX., Gene Pulser II (Bio-Rad£fjSD£rfflVvr0.33kV, 950 At 

BaF3|0Jtelng/mL ^^1/$— n^Z/?> (£XT. mIL-3, Peprotech^tM) „ 500 n 
g/mL Geneticin(Invitrogenf±$£), 10% FBS(Invitrogen}±$^^fcRPMI1640i$:bfM 
InvitrogenftS) Jw&nx.TltgtU tbMpl^?aBaF3|0^tt (J^-T, BaF3-human Mpl) 
*5j;^/VMpl^iaBaF3^HJJM(J^T, BaF3-monkey Mpl) lLl^tc 0 mikW^ 
Ing/mL rhTPO(R&D*±M\ 10% FBS^tpRPMI1640i#:ffi^fflV^Ti#^ H#Lfc 0 

[0063] 1.2 Mpl^J&CHO|BJ§ft^(DWiE 

Flow Cytometry^fflV^7 t C^^W#ffl»^«^#Sfe^6^. ^gMpliUS^ 
^^i-§CHO£BJ§fttt<D#^fTofc 0 JSCJt>l£ N pCXN2(Niwa^. Gene 1991; 108 
: 193-199)(DHindIII^fi^pCHOI(DDHFRitf^^-B?i 1 M4:^AbT, %mL^<?¥ 
— pCXND3^^ML^c 0 pCOS2-hMplfulU pCOS2-monkeyMplfull^##M^L-C, 
His-tagia^J^^ti>Primer^fflV^-CPCR^J;f9iii|iSL^l#Mpljtf5^-^pCXND3^^ci 
— ^V^U pCXND3-hMpl-His*5j;l5pCXND3-monkey Mpl-His^#^Lyt 0 

[0064] YfMl^t^^^— (25 m g )?rPBS^^^LfcCHO-DG44|0Ji^(l X lO 7 cells/mL) \ZL 
?M^U Gene Pulser^^Mwtinx^ Gene Pulser II (Bio-Rad1iM)^fflV^T1.5kV, 

7"cCHO&BJ!&^500 m g/mL Geneticin, lxHT (Invitrogenf±$£)^a-;frCHO-S-SFMII 
j$j*(Invitrogen|±$^)t^P^.-CS&b, thMpl^JSCHO^tttt (J^T, CHO human 
Mpl) *3 J;TJ^/VMpl^^CHO*fflJ&#c (J^T, CHO-monkey Mpl) Srflfr&Ufco 
[0065] 1.3 n^M^hMpl^^MCDMM 

^J^T»J:5^#iSL/c 0 tbMpl(Z)M^^fS^(Gln26^^Trp491) (DTtffE^FLAG 
^^Sf#^DL/cjtf5^-^^Sb, pBACSurf-1 Transfer Plasmid (Novagen^h^) CD 
PstI-SmalM5L^#AU pBACSurfl-hMpl-FLAG^fEMUto ^V^T. Bac-N-Blue 
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Transfection Kit (Invitrogen) ^fflV^-C, 4 n g(Z)pBACSurfl-hMpl-FLAG£rSf9|BJ|&^ 

^HLfCo ■M/K^r-^^M^ ^Sf9«tOSIfe£*Ti$^iit*^ WUc 0 
[0066] ^ti^cigaii^SrJ^T, iUTOj;5t-BT^thMpl^^N^«^^Lfc 0 i# 
#_h?f £rQ Sepharose Fast Flow (Amersham BiosciencesfeMM^^^ii-Ttti^ 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)^fflV^T|§ 
mb^c 0 Mtttm&FLAG M2 -Agarose (SIGMA-ALDRICH}±§^-K^£^c^i^ 
lOOmM Glycine HC1, 0.01%(v/v) Tween20 (pH 3.5)^j E 9V>T^fflL7^ 0 W-tttik, Wb 
K\U Tris-Cl (pH8.0)iCj;(9CFfpL, PD-10 column (Amersham Biosciencestt$!0£r 
fflV^T, PBS(-), 0.01% (v/v) Tween20^g^r^To7t 0 WM^"JMMMpl^>^ 
W^shMpl-FLAG^^f^o 
[0067] 1.4 thMpl-IgG FcM-n-^/^WOWM 

thMpl-IgG Fcg^^^if®fS^J3Bennett^<D^£(Bennett^ N J.Biol.Chem. 
1991; 266: 23060-23067) i^oT^MbT^o thMpl(D|0JJ^^S^(Gln26^^Trp491) 
Sr=i — Ki-§^Sia^iJ^tMgG- y l<DFcfti$(As P 216J;9©TitofJli$) Sr=i— K-f- 
S^Sia?IJ^3S^b. iSl^gP ^Fusion Linker^L-CBstEIIia^lJ (T^/^Val-Thr) ^ 

ttflnufco ^^-/na^Jtt, tMgG HffiBT^fj^<D^^-/k-<^Ki9T5y^^ 

fflbfco #^tLfcthMpl-IgG Fcg^^/^fCit^^-£rpCXND3^n— ^>^U 
pCXND3-hMpl-Fc^#Hbfc 0 

[0068] MLfc#^^^- (25 g)^PBSiC^^L/cCHO-DG44^Ji^(l X 10 7 cells/mL) 
?ir^U Gene Pulser ^^M^tiPx., Gene Pulser II (Bio-Rad^fc^^ffiV 
1.5kV, 25 FD(D^M^vn/V^^D^./c 0 x^^hn/K- v'a^Mffl^J^jfrfS^- 
3SAb/cCHO^HJJ^^500 ^ g/mL Geneticin. lxHT^-a-tpCHO-S-SFMII^ifii^Px. 
Tilt#tU shMPL-Fc^?iCHO|0JJ^ (CHO-hMpl-Fc) ^t^bfc 0 

[0069] #e>^^-t»SrfflV^-C, J^T©£5t-t:l>Mpl-IgG Fcffl&*^'*?W&ffiW^ 
fc 0 i#^_hff SrQ Sepharose Fast Flow (Amersham Biosciences^lKM^ii^^/cti 
IC, 50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 1M NaCl (pH 7.6)SrJ^V vC|§ 
tfjUfco l^tii^^rHiTrap proteinG HPjJ?J* (Amersham Biosciences|±M) \Z. p 2kM£ 
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0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)^fflV^ 
-C^mUCo mtHWi, WbKlM Tris-Cl (pHS.O^i^fPU PD-10 column 
(Amersham Biosciencesf±$0£rfflV^T N PBS(-), 0.01% (v/v) Tween20^g^^To 

[0070] 1.5 shMpl-FLAG*3j;OTaF3-hunian Mpl(D^^, 'M^yK— ^(Djg^ 

MRL/MpJUmmCrj-lpr/lpr-^^^ (J^T> MRL/lpr^^^, 0 ^^-r — • y^— «t 
9J8A)£rfflVvC, 8M^J:t)^SrH^LfCo 300^^00 jug/|2EcDshMPL-FLAG 
^^n^^b^^Tv J ^^^h(H37 Ra, ^h^-"f^y^y^±M)^M^ 

^Ti-^^-^c^-it6[gI^S^ffofc^^3pE^>Pfb, 50 ix g/|2EC0shMPL-FLAG 

P3-X63Ag8Ul (P3UK ATCC£«9«A) ^^ITOtM&^J^U Polyethylene 
Glycol 1500 (Roche Diagnostics|±M) &M&£ffibM&1r&^kK£yfflti&ti&&&f? 
o/Co SB £9HATi#:ffi^fflV^«i^fV\ *«i^i^^TshMpl-FLAG;£fc 
^hMpl-Fc^@t@^b/c^Ay^V— h^ffl V ^cELISA:fe £^BaF3-hMpl^ffl V ^c|0 

feKXV, fehMpl^f^jg£1^M':/yK^-^VB22B, VB16, VB140, VB45B&- 

[0071] — BaF3-human Mpl^Balb/C"^^ ( 0 /K*-y^— i^fA) ^1x10 

fiaSr^^^n— ^»P3Ul^_h5zR^^|#^«||4^ff o/c G S 0 J^HAT® 
Jt^fflV ^Til^^TV \ *«_h?lf &m V ^TBaF3-hMpl^ffl V ^clBJM^tt^f 

^Lf^^^i-S^N-r^yK— ^TA136Sf^#L/c 0 
[0072] 1.6 fehMpl^^W^flf 
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tfCtttfkgtte^r^tfL^ 1 ?* IgG (gamma) (TYMED^WtT/^V^^T^^-Y 
IgG (gamma)(ZYMEDl : ±M)^fflV^)t^^IgG^>'K/l'^^-ELISA^fV\ 
T-fy^7°(D#LV ^ TtJ|g^L#:^^^— Kl£LT\ GraphPad Prism (GraphPad 
Software, USA)MV>T^:ft&£r'ffr£U ^Lf«S»^^TofCo 
[0073] m$(?)T4y?4-?n, T^y^^^fMfftte^ffifc&^^ffimfefe&jEUSA 
KX&Mlsfto hMpl-Fc^l ix g/mL£&5J;5t£coating buffer (O.lmM NaHCO 

3 

( P H9.6), 0.02%(w/v) NaN ^^fRLfct^^Px.. 4°C^-C— BftKJ&U ^-r^V 

3 

yXfc 0 Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 

2 

0.05%(v/v) Tween20, 0.02%(w/v) NaN , l%(w/v) BSA^T^n^^&LJS^To/c 

3 

^ 'M^K— ^(DJ##_h?f ^JPX., ^?S.-t?lNf^^fegbfCo Rinse buffer 
(0.05%(v/v) Tween20, PBS)i^Xgfe#b/c^. Alkaline phosphatase^gftfeUfcTVy^l' 

SIGMA104(SIGMA-ALDRICHtfcSDSrlmg/mL^Jfe5J;5 ^Substrate Buffer (50mM 
NaHCO (pH9.8), lOmM MgCl )ii#|Rb7tt)0^fflV\ 405nm(DK?fcS3rBenchmark 

3 2 

Plus (Bio-Rad|±M) KXfflMlsfZo 
[0074] shMpl-FLAG*5j;'^hMPL-Fc^*j-^5l§'^-?Stt». ELISAfcJ^fP 1lbfc 0 

7tshMpl-FLAG^5j;l5hMPL-Fc^rl £i g/mU^^J;? Diluent 
buffer ^T^n^^^y^a^Tofc 0 ✓MVyK— ^»j##_h?t^Px., ^MTTBf 
Hfl^gLfcti:, Alkaline Phosphatase^^bfc^L^y^IgG^L#:(Zymedti:M) ^JPX., 

GraphPad Prism^J^TEC fff^»:ffiUc 0 

50 

[0075] CHO-human Mpl^fcttCHO-monkey Mpl^HJlDiU lxl0 6 cells/mL^^SJ;5^ 
FACS Buffer (1% FBS/ PBS)iC^^Lfc G 100 L/well^3J;5 ^Multiscreen 
(Milliporet±M)^&U m^mm^.Xmm±m^m^fc 0 5/z g/mUo£3J;5^ 
#fRL/cJ$il_h?if ^JPx., 7Ri^T30^l£^£ii:/c o «<^FACS buffer^T10 
gfc^U FITCll^$rL-^y^IgG^L#:(Beckman CoulteH±®Q Sr^tTOU 7R_L^T30^ 
f^Rft^^f'o KJ^#. 500rpm-Cl^reg^'^b, _hfifSr|^i\ FACS Buffer 400 UC 
§S^U EPICS ELITE ESP (Beckman Coulter)^rfflV N Tyn— ir-^fh^MJ— Ifff o fc a 
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mjjWtSLJt (forward scatter) ^UMM^fcSL^ (side scatter) (Dfc^h^ A KX&ffl 

[0076] ^L#:(Z)T^^^h?&tttt. TPO-fife#te^5BSr^i*BaF3-human Mpl^fctt 

BaF3-monkey MplSrfflV^TffNffiUfco ^*BJ5^^tL^tL4xl0 5 cells/mL^^^J;5i- 
10% Fetal Bovine Serum (Invitrogen1 : ±M)^'a'ti>RPMI1640(Invitrogen1 : ±$^)^^^L 
, 60 ix L/ well"C96well plate fc#£kUfc 0 rhTPO (R&Dtti^)^oJ:t>V^^yK^-^J§# 
_b?f ^ISJ^M^ #weM£40ju L^JPXL, 37°C, 5%CO ^#T"C\ 24^ffl^^LfCo 

2 

10 /z L/well-CCeU Count Reagent SF (^^^^^^fcHDSr^nXL, 2R#R0i#^gf^ 
450 nm<D®3feft(*J"fl§655nm)SrBenchmark Plus^T$!]^U GraphPad Prism^ffiV^ 

tec fe^#mbfc 0 

50 

[0077] ^_b^^-r#lfi-J:«9. tbMpnOj^8--f 5^f£VB22B, VB16, VB140, 

VB45B,TA136£rlX#Ufc 0 
[0078] 1.7 £fcfchMpl£vffc<£>*SU 

^:7*yK^tfxfc«_t?#^fflv^ J^T®0:5^^;thMpl^L#:^Mbfc o i« 
_h?f ^rHiTrap proteinG HP#7A (Amersham Biosciences!^) tCS&^f&iirfc^^ 
0.1 M Glycine-HCl (pH 2.7)^V^g|iiLfc 0 [tl^^lM Tris-Cl (pH9.0) 

\cxy)Wb\c^^v^ pbst— M6g#f^frv \ ^^x^tM^fro/>c 0 
[0079] fehMpl^^:^^L#:(Df^ 

i^T^fehMpi^L#;vB22B(D— ^fei#;f^MM^ov^T^i- 0 

2.1 fehMpl^f£^^fJti$<D^n— 

fefcthMplfet^Sr^^-t-S^^^UK— ^^fflbfcTotal RNASrJBVvC, RT-PCR 
&l£j;oT*i#gUfco Total RNAtt, RNeasy Plant Mini Kits (QIAGEN*±$9 ^ffll^T 

ixio 7 »^N-r^yK— ej^ttmut, 

[0080] 1 /z g(DTotal RNA^'fM Lt, SMART RACE cDNA Amplification Kit ( 

CLONTECHf±§£> SrJBV vC, ^^IgG2b^?fr^^IS^J^^M^^^y^^V 

^^-yrf^^^Kkappa(@B^J#^-:4) SrfflV^T. 5'^miJ»fH^®r>fSri#i|>lL 

fc 0 ^^s^«42 o c-eiH#r H i30^rfgs^$^c o 
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PCRKJ^^O/z L)CD%B.$,&mz.sJ<ir 0 
5 u LCD 1 0 X Advantage 2 PCR Buffer. 
5 \i 1,(7)10 X Universal Primer A Mix. 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
1 fx LCDAdvantage 2 Polymerase Mix 

(£X±CD)$ftm ^^CLONTECHt±$g) 
2.5 u LnW^RfoMW, 

10pmol(D^j^^-y=f^^^9 : -KMHC-IgG2b^c«kappa 

94°C/5#r H 1 , 72°C/3^f!fl 0Kf 

94°C/5#f!9, 70 , C/10#W. 72°C/3^59»1M'^/H^50Sm. 

94°C/5#5g, 68 o C/10#R9. 72°C/3^5g»i^'f^/^250S ; ® 

[0081] PCRjg#jr±QIAquick Gel Extraction Kit (QIAGEN|±M) lrfflV^"C, T^n—^/V 
frhMMX^fdfe^ pGEM-T Easy^<^^— (PromegattS^) ^^a— ^V^L/Co 
ABI 3700 DNA Analyzer (Perkin Elmer^tllDSrfflV^-C^^Ba^ISr^rSUfCo ^n— ^ 
^LfcVB22B Hit^^Hi^C^T, VB22B-VH)»^^@a^JSr@a^lJ#^-:5^. f£ 

fj^(j^r^ vB22B-vL)<D&mm&\&m?im-%-:7K, m&&mmte£ox=i—}?& 

fl&#ls/*?M<DT^SWtmm&Wdffil&^:8fcjf;1r 0 VB22B, VB16, VB140, 
VB45B, TA136(DT^y^@a^lJ^g|lt^i-o 
[0082] 2.2 fehMpl^frDiabody^!?^^— <DfN6g 

5T^/^d^?fc5y^— BE^!lSrfflV^VB22B— ^:^Fv (J^~f^ VB22B Diabody)^ 
=3^-Ki-^jtfs^-». VB22B-VH^3— Ki _ §3tfs^-©3'^i^^oj;'a?VB22B-VL^=3 
-Ki-S«fs^-(Z)5'«^ (Gly Ser) fatbf£ZV X*-^n-Kt5SSE^J^#i)P 

4 1 
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[0083] VB22B-VH(Dffr^ 7^^-70 -115HF(ga^lJ#^-: 9) EcoRl£M£^r^5J;5 
^t£#f-U VB22B-VH(D^^°^-^— 33- 115HR(ia^lJ#-^-: 10) }3\ VB22B-VH 
»C^^=3— K-T^DNAt^N^y^VXL. /^o(Gly Ser) frb&sbV'yjJ— £r=f— 

4 1 

Ki-S^^ia^J^^U ? ^VB22B-VL(DN^i^^=i— Ki-SDNA^/^^y^VX-TS 
^SK^J^-f 5 £5 ^t£f+Uc 0 VB22B-VLO|f)^-^ 0 9^^— 33 • 1 15LF (ga#|# 
11) VB22B-VL(DN^^^3— Ki-§^S@a^J*^'0 ? i- (Gly Ser) frbjfc&J 

4 1 

v^7— K-r^^sia^ij. vb22b-vh(dc*^^=i— Ki-^^sia^ij^w-rsi 

5 ^fxtf Ufc 0 VB22B-VL(Z)^^7 P 7^^— 33 • 1 15LR (ga^lj#^- : 1 2) 
VB22B-VL(DC^i^^=3— K^DNA^^^^y^VXb, ^OFLAG^^ 
(AspTyrLysAspAsp AspAspLys/ia^O#^: 13)^— K^^SIE^J^rU 

[0084] 0— PCRtCl*3V^, VB22B-VH*3j;I^y>^7— IE^IJi!VB22B-VL*3j;I^yv^;— IB 
^!ISr^tp2o<DPCRR^SrWT<^«t5 fc^Lfco 

pcrkj&^^CsOju L)®|s.j^^ic^i- 0 

5 At LO 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) . 
2.5rt-- 2 /h»DNA^y^^— tfTaKaRa Ex Taq 

(«_h»^^V ^-f^^SitttM) . 
10ng(DVB22B-VH^fc«VB22B-VLitf^^-^'a'ti 1 pGEM-T Easy^^—, 
10pmol(D^j^^-y^^^-^K70-115HF, 33- 115HR^c»33 • 115LF, 33- 
115LR 

94°C/15#r H 1, 72 0 C/2^^O^^/V^5[USm 

94°C/15#f!9, 7o o c/2^r^o-y-^/^5[gis ; a:^ 

94°C/ 1 5# m , 68°C/2^ W <Z> IM^/^28 0Kf 
[0085] |tl4OObp(DPCR0^)^QIAquick Gel Extraction Kit (QIAGENttSD ^ffl V ^T. T# 
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0/C 0 

5 ^ LOIO X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^.^^h(Z)DNA* 0 y^7— ifTaKaRa Ex Taq 

l u L(DW— pcrS^j (.2MW). 

lOpmoKD-^j^^-y ^^U^T=f-YlQ • 1 15HF. 33 • 1 15LR 

94 o c/i5#Rg, 72°c/2^rfg»^^^5[giMm 

94°C/15#f!9, !Q°C/2 / jfW\(D^^7V^bmmM, 
94°C/ 1 5# m ,68°C/2^m^ ^^^2SmWM. 

[0086] ^800bp(DPCRj^£i^QIAquick Gel Extraction Kit (QIAGENl±$9 ^ffl V ^T, T^f 

n—^fjvfrhmm^KM. ffjijp»^EcoRi mmm±m ^xximmmm^oti m 

W^^M)^WfUtW^ QIAquick PCR Purification Kit (QIAGEN%tJ9 SrffiV^T 
ItMU pCXND3^P— pCXND3-VB22B db^tMbfc 0 
[0087] 2.3 fehMpl^f£sc(Fv)2|§I|^^— 

VB22Bli^(D2o(DHffi^^fJ^*5j;I^2o(DLffiBl^fJ^^'a-tp^^fe , Lf* 
[sc(Fv)2]^?ai-5^^^K^f^i-5^fe^. fif3£<DpCXND3-VB22B db^ffll^ 
TJ^T».£5^PCR^U;9f»Uc 0 sc(Fv)2it^^-<D«fgi!§©^oV^ g|2^ 

[0088] }3C£>t^ VB22B-VH^=3— Ki _ §it^^-©3'^i^^oj;'a^VB22B-VL^=3— Ki~§ 
»f^(D5'^^15T^y^^j^5yv^— (Gly Ser) £=3 — KfSJ^K^ISrtt 

4 3 

Lfc 0 r<D#Hag©^*3V>T. 3®|g<D:/9^— ^§rfc^t£f+Ut 0 VB22B-VH<D 
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m^jy 0: 7^( — VB22B-fpvu (y^zr^f ^ — A, BB#|#-1§-: 14) 

VB22B db<©Gln22*3j:tJ ? Leu23dSp V uII|aS^t^^-f-5j:5t^ff-bfc 0 
VB22B-VHO^^^°^^— sc-rL15 (7°^-^— B, 15) VB22B VH 

C0C7f^Sr=»— K-TSDNA^^N^y^VXL. ^o(Gly Ser) frbj$,%>V^#—&=i— 

4 3 

^^ia^J^i-£J;5^i£f+UCo VB22B-VLOffr^-7°^-^— sc-fL15 tfy^— 
C, E?IJ#^-: 16) VB22B-VL(DN^i^^=3— K-r^^Sia^lJ^^I^^CGly Ser) 

4 3 

[0089] H^PCRfCjoVvT, VB22B-VH*3«ttJ ? y>'^— BB^!|^VB22B-VL*3j;tJ ? y^— BB 
^J^tf 2o<DPCRRj£i&2rfi*T<a £5 K&f&L-fco 

S^uLcDlOXPCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^~s*<£>DNAjK!Jp<7— ifTaKaRa Ex Taq 

10ng(£>pCXND3-VB22B db N 

10pmoKD^j^^-y=f^^^^-KVB22B-fpvu. sc-rL15^fcttsc-fL15, 
33-115LR(y°9^^-D) 

94°c/i5#Rg, 7o o c/2^rfgo^-^/^5[usm, 

94°C/ 1 5# HO , 68°C/25> HO <£> 1M^/1^28 
[0090] ^4OObp<DPCR0J&£rQIAquick Gel Extraction Kit (QIAGENftSJ) ^ffi V v£\ TJf 
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5 ix LO10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) . 
2.5^-^5/h»DNA^y^9— ifTaKaRa Ex Taq 

1 ix LOH^PCRjg^ (2WM), 

10pmol(D-^^^-y dt^U^r^lO • 1 15HF. 33 • 1 15LR 

94°C/15#f!^ 70 o C/2^OlM^^5[gl£Cm, 
94°C/ 1 5fJ> m , 68°C/2^ W <D IM^/^28 0Hf 

[0091] ^tl8OObp(DPCR0^^QIAquick Gel Extraction Kit (QIAGEN}±M) ^ffl V T# 

p-^^^wmu-c^ ifjijps^^EcoRi (^mm±m) ^xmmmm^oti 

Miatt^-e^^b/c^^, QIAquick PCR Purification Kit (QIAGENf±$£) ^fflV>T 
ffMU pBacPAKgCCLONTECH^tM)^^! 3 ^-— V^L, pBacPAK9-scVB22B^{^ 

Mb/to 

[0092] pBacPAK9-scVB22B(DPvuII^fi^f^A-f" ; 5if/t^'ftMbfc 0 l^t^N^c 

S^^:^/cVB22B-VHi:VB22B-VL^(Gly Ser) ^^j^§U>^7— -CjSSjgUfcT^/^ 

4 3 

^=3— K-rSj(t^^-^$^i-VB22B-VH(Z)N^i^^=3— K-ra»f^^-i:(Gly Ser) 

4 3 

Lfc 0 g ^»f^©f|ff^ 0 9^-Fv2-f (^9^-E, E^J#^-:17)«, 
PvullgMfcSr^U VB22B-VH©5'*MiJ®ia^iJ^oj;5^^f-f-b^ 0 g WiWo 
^^■^7^— Fv2-r(^ p 7-f-^— F, IS^J#^-: 18) VB22B-VL(DC^iffi^=3— K 
i-^DNA^M^y^VXU /^o(Gly Ser) ^^j^^y^— Sf=f— Kt5ME^J 

4 3 

^^U ? ^VB22B-VH(DN^S^=3— K-rSDNAi^^^y^Xi-§^^ia^lJ, 
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P\mIl£R{5L^i-£J;5ratfUCo pBacPAK9-scVB22B^##M^L-C, £lTCD£yte 
PCR^ff o/c 0 

5 ix LCD 10 X PCR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5^.^^h(Z)DNA* 0 y^7— ifTaKaRa Ex Taq 

10 ix g(DpBacPAK9 scVB22B, 
10pmoKD^j^^-y=f^^^^-^-KFv2-f, Fv2-r 

94°c/i5#r^, ^cn^mcD^^jv^mmM. 

94°C/15#f!9, !Q°C/2 / jfW\(D^^7V^bmmM, 
94°C/ 1 5# flfl , 68°C/25> K <£> ^f^ttmWM. 

mk ^s^s^^72°c-e5^rHWPSb^ 0 

[0093] ^tl800bp(Z)PCR^ifel^QIAquick Gel Extraction Kit (QIAGENl±$9 ^ffl V v£\ Tjf 
n—^7Vt>hWWk^t^M, pGEM-T Easy-<^^— (PromegaftSD — ^n— ^y^L 
fc„ ±M@fi^J<D$:)£fL ffjlJPfi^PvuIl(^@itttM)-em^Lfc#^. g w®f>rsf 
[lUDlbfCo pBacPAK9-scVB22B^Tf!!jPS#*PvuIl(^@itl±M)'e^^b^^^, HI 
i&Uc®f>r^gf£U pBacPAK9-VB22B sc(Fv)2<H^§!iWc 0 fftlgUfc^*— Srfft] 

mmmEcow mmm±m) *s £ wj Rgst^Noti mgit*±$i) -emfbucm 

QIAquick Gel Extraction Kit(QIAGEN}±®) ^fflV^T. |t)1800bp(Z)if^^T^fn— 
^/V^ibMiU $&%s<9?~- pCXND3t^n— pCXND3-VB22B 
sc(Fv)2£ff^Lfc 0 
[0094] 2.4 t!]^^Ji^^fflV^/cfe ! Lt:^Mpl^^:^^L#:o^^a 

CHO-DG44^JiS^V ^/c— «$ ! L#:(Z)^^MJi^»'f««^:» J;5 t-LT 
ffofc 0 Gene Pulserll (BioRad|±M) SfffiV ^c^^r-U/^V— v'a^ife^J^jtlS^- 
?SALfc„ 5§SI-<^— (25 ix g) £PBStqrabfcCHO-DG44;jtt (1 X 10 7 ^JJ^/mL 
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) (D0.75mL^U^fchCO^7K±^10^m^m^ ^^M-#UciH-1.5kV, 25 

— iy^ly^M^fbtLMM^:, 500 /x g/mL Geneticin (invitrogenffiHO <H£tP 
CHO-S-SFMIIj#j* (lnvitrogentt$^) ^n^TjUgtU ^ISCHO^HJIfttt^t^LfCo 
VB22B sc(Fv)2«, ^O^^^^Mfttt^ £ t>^(DJ##_h?f ^f«L/t 0 
[0095] COS7|0JfefflV^— ^i^f^O— iitt^Ja»^:(Dj;5^b-Cffo^Co mU^<?? 

— (10 g) tPBSKmML,fz.COS7mf\& (1 X lO 7 ^0Ji^/mL) (D0.75mL^J|-^L7c^<D£r 
7R-b"C10^Ffg^PL, =3r^--<5/b^#L7^m^l.5kV, 25 /z FDtf^fir^T^/K*^ 

10% FBS^tpDMEMi^Jft (lnvitrogen*±M) KMz., — BfeJg#Ufc#t^ PBS^?$fc# 
^^CHO-S-SFMIIj§±fe^PX.-C^j3 0 f!fl:f#^b/c 0 VB22B Diabodyte, ^(D^gx-C 

[0096] 2.5 £&#_htt^<DfehMpl^^§^f£(D)£:i: 

BIAcore2000(Biacorelit$i)^Sensor Chip CM5 (Biacore^S^) ^rfc^yhL^ 
ANTI-FLAG M2 Monoclonal Antibody (SIGMA-ALDRICH^±$^)^|^^Lyt 0 ffiM 
5mL/secTiai§S<D1^://v£r#fEU 50mM^^/VT^^LTf£^bfdft#:5r 

v^xi^vf^mm^m^^x, m&^n\v± 0 Diabody^ov^Tc^ap.&ra, 

dbl2E10(#Sg2001-27734#ffJ^fflU sc(Fv)2^oV ^T<D|lp B n p«^|Djte^- 
#it^ol2E10 sc(Fv)2<£H£fflUfco 
[0097] 2.6 fetMpl Dmbody^oXXf—^^^ii^CO^Wl 

VB22B Diabody^?aCOS7|0JJ^fc^V^^CHO|0JJ^(Z)j§#_h?f 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20-C^IHt:L/cAnti-Flag M2 Affinity 
Gel (SIGMA-ALDRICH|±M)^7^^^^^$^, 100 mM Glycine-HCl(pH 3.5)XW- 
t±j£*/c 0 |§£±jH5>te:. W-~hl^lM Tris-HCl (pH8.0)-e^fP^f V \ HiLoad 26/60 
Superdex200pg (Amersham-BiosciencettM^^-A^r^V >T^Mi^nvb^?7^ 
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-iHfofco ^Vv^>ai^n-rh^^— CDs^y7r—U, PBS, 0.01% Tween20^^ffl 
[0098] VB22B sc(Fv)2^^aCOS7^J!^fc5V^«CHO^J!^(Dj: ; g L ^_h^f £\ DiabodySpf®^ 

— ^-C^Srfrofco *fc. ^:*^fS^-rs^^}*, CHO*HJ&<z>jg|tJ:?jt£\ 

20mM y^^$SWm(pH6.8)-Tr^F^bb7tMacro-Prep Ceramic Hydroxyapatite 
Type I (Bio-Rad#:®D;*7^A^^ 250mM U^lfWm (pH6.8) -C^^^KMtHl^ 
fz a mttiWiftfe, m^?>mm&m^Xmm&, HiLoad 26/60 Superdex200pg#9A 
SrJBVvC, y/V^ii^n^h^^— ^TV\ ^H^m/SWOkD— 40kD^^-f-5]lf 
5$&ftMVfc 0 Z.(DWft&^ 50 mM Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20 
-C¥W^bfcAnti-Flag M2 Affinity Gel^-M^^f 100 mM Glycine-HCl(pH 
3.5)-e^tii$^c 0 ^tiiW^Ji, W&fclM Tris-HCl (pH8.0)-C^P^TV\ HiLoad 
26/60 Superdex200pg^7^A^ffiV^-C^r/V^>j!i^n^h^^— £rfrofc 0 ^W^ii 
^n^h^ 5 ^^— (D/^^/^r^-f*, 20mMg^^ (pH6.0), 150 mM NaCl, 0.01% Tween 
80^MLfc o 

^WM^^^^^oV^-C, Diabody*5j;t) ? sc(Fv)2(Dft^^, SDS-PAGE3oJ;tM7L 
Flag$rL#:(SIGMA-ALDLICH^±) ^fflV^cWestern Blotting^fflV^-OfTofco -^tvf 
tl, ^StUfctf— ^Pf^^Laemli(D^-^^2pCTS^1ctbL. y^VVT^b^ 
/ls—-?%k&Udtg^ Diabody-Cte. J?^fti:<^^mltl29kDa^ *fcsc(Fv)2-CJ2 
, ^4t_h®^*^J55kDa^, ^:tl^:tl<D^.—(D^>^mm^tlfc 0 
[0099] 2.7 fetthMpl^^:^^ i L#:(DTPO#T^^^h^'l4<Z)|f'fffi 

TPO^#ttit^t^i-BaF3-human Mpl^Eg V ^TTPOfflT^^b^tt^fTOL/c 
o ^Mft^o Fetal Bovine SerumOnvitrogenttSO^a-tfRPMI^O (Invitrogentt^) 
"C20gfc#i-bfc^, 4xl0 5 cells/mL^£J;5^10% Fetal Bovine Serum&l^t? 
RPMI1640t31^^L, 60 ix L/welTO6well plate^^&L/c 0 rhTPO (R&D$±M). 
COS7i$^_t}i itftfeffiWk&<DWkg.&WO. #weUt;i40|i UJP^L, 37°C, 5%CO M<$ 

2 

T"C\ 24lOTi#^L./c 0 10^ L/weirCWST-8fi^ (Cell Count Reagent SF „ ^-^4 
"r^ttW&Mti, WM ^Benchmark Plus SfJ^T450 nm(D®3feS(>tM655nm) 
»J^U 2mmmmmz., M450 nmO^3feM^M655nm)»J5gL.fc 0 WST-8^ 
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mm^TPomr^^h^^tnL-fco Gr aP hp a d pnsm&m^xEc m&w 

50 

[0100] *f®iL/cVB22B Diabody*3j;tJ ? VB22B sc(Fv)2£rJBVv{\ BaF3-human Mpl, 

BaF3-monkey Mpl^OTPO#T^^h^tt^f¥'teLfc|^^:^Bl3, IMC^f „ * 
/c, COS7-CVB16, VB140, VB45B, TA1 36® ^^igltfcfc (Diabody, sc(Fv)2) Sr^lS 
i#*_L?lf ^ffll ^-CBaF3-human Mpl^<DTPO#T^^h?gtt^!ML/c;^ 

50 

[oioi] 





BaF-human Mpl 


BaF-monkey Mpl 


Diabody 


sc(Fv)2 


Diabody 


sc(Fv)2 


VB22B 


61 


27 


1668 


26 


VB16 


190 


95 




VB140 


89 


38 


VB45B 


76 


30 


TA136 


3076 


54 



#Jftffc£rfflV^cBaF3-human Mpl, BaF3-monkey MplCDT=to*M3H£(EC ftpM 

50 

) 

[0102] DiabodyJ;«9sc(Fv)2#}g^o— ^:^^Lf^(D^^^ T=fe*M£&;55 

z>*k ttmu&M&m&mm^M&hM^&m^fozk^btiz (wo 

02/33072*50; XlWO 02/33073#f$) o W^f^i^comM'f'^^h— y^co^v^c 

i _ 5i:#X.^fb ; 5o L£>U yv#— <Dft£^5~l2merMV^^m, non-covalent/£ 
DiabodySr^^i-5*S N ft^<i-5(12merJ^_b)-e«Diabody«Jf^$tL'f 
\Z.scFv—Mfc&l&)&ir&Z.b&W. J n£tlX^^ (Hudson J Immunol. Methods 
1999;231:177-189) 0 iot, — ^fflLTt)2#<D^j^^f£;^j£ 
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[0103] ^HSKfcJ:^ ^S^f^LTte, T^;*M£tt^i§V^fc3V^ UbtvE 
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m^mm 

^fec(Fv)2 ^-rs^-i;^ ffift<D&m:m&& j <tz>jfmo 

[7] ^:/^Ky^#— <D^$dSi2— i8T^yg^-CfcS^i:Sr#^S:^i-S. iM6i:|Bt 
[10] £*Ttf>X@£r^t?. ft^il9^fE«(Z)^L#:(D$iit^ 0 

«^^i-5^^Ky>^-^-Ki-sDNA^tM«xm, 

(b) ^DNA^t^^— <h^$h-3x@. 

(c) S^^^-^fi»l^At5Xg, 

(d) mm^mm&mm-rttn 

[12] dna^s, ^^Kyv^-, mm^immm, ^^-vv^jj-, mm 

MMmi l i-fE«coMit^&o 
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